Effect of naturally occurring plant phenolics on the induction of drug metabolizing enzymes by o-toluidine.
Plant phenolics modify the metabolic activation of several carcinogens, including aromatic amines. In this study, we have evaluated the effects of three structurally diversified plant phenolics, protocatechuic acid (PCA), tannic acid (TA) and ellagic acid (EA) on cytochrome p450-dependent enzymes and glutathione S-transferase (GST) activities after oral administration alone or in combination with o-toluidine in rat liver and kidney. Protocatechuic and ellagic acids significantly decreased the activities of ethoxy- (EROD), methoxy- (MROD) and penthoxyresorufin (PROD) dealkylases in liver. In kidney, all phenolics inhibited only the activity of PROD. Enzyme modulation in liver correlated with CA metabolism measured in plasma. Treatment of rats with ellagic acid 1 h before o-toluidine administration diminished the activities of all hepatic alkoxyresorufine dealkylases induced by o-toluidine but increased renal EROD. In contrast to EA, protocatechuic and tannic acids increased the activities of p450-dependent enzymes in liver. All phenolics administered in combination with o-toluidine increased the activity of GST, which was reduced after the treatment with o-toluidine alone. In addition, CA metabolism in plasma resulting from oral treatment with CA was measured. The formation of CA metabolites was reduced by PCA and EA, and the metabolism of CA induced by o-toluidine was depressed by administration of all three phenolics. Our results indicate that plant phenolics, especially EA, may modulate the genotoxic effects of o-toluidine by modifying pathways leading to the formation of its reactive metabolite. Moreover, as the result of CYP1A modification these compounds may affect the metabolism of CA.